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Description 

[METERING AND DISPENSING CLOSURE] 

Background of Invention 

[0001] The field of the invention is metering and dispensing de- 
vices for a powder material. More particularly, it relates to 
a powder dispensing closure which is connected to a con- 
tainer and can dispense accurate amounts of the powder 
into a liquid. 

[0002] Dispensers of the type concerned with in this invention 
are disclosed in U.S. Patents Nos. 4,032,050 and No. 
5,469,992. The dispenser disclosed in U.S. Patent No. 
4,032,050 provides a rotatable metering disk 80 for ma- 
terials to be dispensed. It is connected outside a container 
which poses sealing problems. 

[0003] u.S. Patent No. 5,469,992 also discloses a rotatable me- 
tering member 20. However, it is connected to a canister 
and not to a transportable container. 

[0004] There are problems with rotatable measuring piece and 
stationary feed pieces. These cannot effect a desired in- 
ternal stirring action of the container contents. Without 


this action, a significant amount of powder can be left in 
the container and not deposited into the measuring 
chamber. 

[0005] The prior art does not provide a metering and dispensing 
closure which is connectable to a container and affords 
suitable sealing for powder materials which are hygro- 
scopic. 

[0006] Currently, the only reliable and cost effective method for 
dispensing powdered chemicals from small containers 
(between 1 and 4 kg), is to use a water spray and screen 
approach. There are two important limitations with these 
systems; the feed-rate is very inconsistent, and the pow- 
der formulations are limited. Such a method is described 
in U.S. Patent No. 5,007,559. 

[0007] The feed-rate varies over at least a 3:1 range and some- 
times more due to the amount of powder remaining in the 
container, any bridging that may occur due to solidifica- 
tion near the screen, water pressure, spray pattern varia- 
tion, water temperature and batch to batch variations. To 
control the amount of product dispensed, these systems 
typically require a concentration feedback control sub- 
system to compensate for their variable feed-rates. By far 
the most common is the conductivity feedback control 


used in dishwashing applications. Stated another way, be- 
cause of the feed-rate variation, "spray/screen"powder 
dispensing systems normally can not be used in applica- 
tions where a repeatable dose is required. This invention 
avoids this limitation by providing a precise and consis- 
tent metered dose based on a volumetric measurement. 

[0008] The "spray/screen" dispensers work only with a limited 

range of powders and formulations. Detergents, the most 
commonly fed powders, are limited to formulations that 
will not create excess exothermic heat if the spray should 
penetrate into the powder. This has typically meant that 
the caustic (typically NAOH or KOH) level needs to be kept 
below about 40% to prevent the possibility of steam gen- 
eration within the container which can be a safety issue. 
The metering and dispensing closure of this invention 
would remove this limitation and allow more powerful de- 
tergent powders to be formulated with perhaps up to 70% 
caustic concentrations for soft-water dishwasher applica- 
tions. This would represent a 40% to 50% increase in 
"power"in a single container. 

[0009] Many powders simply cannot be fed at all using the "spray/ 
screen" method. These include any powders that tend to 
absorb water quickly and turn into a gel before they can 


be dissolved at the screen. The metering and dispensing 

closure of this invention obviates this. 
Summary of Invention 

[0010] The shortcomings of the prior art are overcome by the 
metering and dispensing closure for a container of this 
invention which includes a container cap member attach- 
able to the container. The container cap member has a 
first side adapted to be mounted facing an inside of the 
container and a second side adapted to be mounted fac- 
ing an outside of the container. A measuring chamber is 
positioned in the container cap member. 

[0011] There is a first rotatable disk member having at least one 
passage which is mounted on the first side of the con- 
tainer cap member. There is also a second rotatable disk 
member having a passage therein which is mounted on 
the second side of the container cap member. 

[0012] when the disk members are rotated, powder material 

passes sequentially through the one passage in the first 
disk member, into the measuring chamber of the cap 
member and then through the passage of the second disk. 

[0013] | n one aspect, the first and second rotatable disk mem- 
bers are connected to each other. 

[0014] in another aspect, the second rotatable disk member in- 


eludes a drive shaft engagement portion. 
[0015] | n y e t another aspect, the second rotatable disk member 
includes a gear for engagement by a complementary gear 
of a drive gear. 

[0016] | n a preferred embodiment, the cap member includes 

threads for attachment to complementary threads of the 
container. 

[0017] in another preferred embodiment, there is provided a 

powder dispensing apparatus which includes a container 
cap member attachable to the container, the container cap 
member having a first side adapted to be mounted facing 
an inside of the container and a second side adapted to be 
mounted facing an outside of the container. A measuring 
chamber positioned in the container cap member. 

[0018] There is a first rotatable disk member having at least one 
passage therein, the first rotatable disk member mounted 
on the first side of the container cap member. A second 
rotatable disk member has a passage therein with the 
second rotatable disk member mounted on the second 
side of the container cap member, the first and second 
rotatable disk members connected to each other with the 
second rotatable disk member including a drive shaft en- 
gagement portion. There is also a drive shaft connected to 


the drive shaft engagement portion and a drive member 
connected to the drive shaft. 
[0019] when the disk members are rotated, powder material 

passes sequentially through the one passage in the first 
disk member, into the measuring chamber of the cap 
member, and then through the passage of the second 
disk. 

[0020] a general object of the invention is to provide an im- 
proved dispensing device for a powder material. 

[0021] Another object is a powder dispensing device which can 
provide a seal for the powder being dispensed. 

[0022] still another object is a dispensing device of the foregoing 
type which is easily connected to a container. 

[0023] yet another object is a dispensing device of the foregoing 
type which can be driven by a variety of drive means. 

[0024] still yet another object is a dispensing device of the fore- 
going type which can accurately measure a powder mate- 
rial being dispensed. 

[0025] Further objects and advantages of the invention will be- 
come apparent from the description of the preferred em- 
bodiments which follows. 
Brief Description of Drawings 

[0026] FIGURE 1 is a side elevation view and in partial section 


showing the powder dispensing apparatus of this inven- 
tion in conjunction with a receptacle; 

[0027] FIGURE 2 is an assembly view of the component parts of 
the dispensing apparatus; 

[0028] FIGURE 3 is a top view of the dispensing apparatus in a 
first position; 

[0029] FIGURE 4 is a view similar to FIGURE 3 showing the dis- 
pensing apparatus in a second position; 

[0030] FIGURE 5 is a view similar to FIGURE 3 showing the dis- 
pensing apparatus in a third position; 

[0031] FIGURES 3A, 4A and 5A are views taken along lines 

3A-3A, 4A-4A, and 5A-5A of FIGURES 3, 4 and 5, respec- 
tively; 

[0032] FIGURE 6 is a perspective view of another embodiment of 
the dispensing apparatus in conjunction with a receptacle; 

[0033] FIGURE 7 is a view similar to FIGURE 1 showing another 
embodiment; 

[0034] FIGURE 8 is a partial view in section illustrating a drive 
mechanism for the FIGURE 7 embodiment; 

[0035] FIGURE 9 is a view similar to FIGURE 7 showing yet an- 
other embodiment; 

[0036] FIGURE 10 is a view taken along line 10-10 of FIGURE 9 
showing the drive mechanism; 


[0037] FIGURE 11 is a view similar to FIGURE 1 showing still an- 
other embodiment; and 
[0038] FIGURE 12 is a view illustrating the drive mechanism for 

the FIGURE 11 embodiment. 
Detailed Description 

[0039] Referring to FIGURES 1-5, the metering and dispensing 
closure generally 10 is shown in conjunction with a con- 
tainer 12 supported in a receptacle 14 for housing the 
closure 10. A water intake conduit 16 controlled by 
solenoid valve 18 is utilized to introduce water into the 
receptacle 14. A water solution outlet conduit 20 is also in 
communication with the receptacle 14. A drive member 22 
drives a drive shaft 24, the drive shaft being journalled in 
the collar 26 with a seal 28. 

[0040] Referring to FIGURE 2, it is seen that the metering and 

dispensing closure generally 10 is composed of three ba- 
sic components. There is a cap member 30 with an up- 
standing wall 31 and internal threads 32 for engaging 
complementary threads on the container 12. There is also 
a rotatable disk 36 with a raised peripheral wall 37 as well 
as a cutaway portion 38. Rotatable disk 36 is seated inside 
the cap member 30. The third component is a rotatable 
disk 43 with a raised peripheral wall 46 and a stub shaft 


48 with projections 49. These fit through an opening 34 
in the cap member 30 in a manner that the projections 49 
engage slots 41 in the rotatable disk 36. Rotatable disks 
36 and 43 are rotated by the shaft 24 connected to the 
stub shaft 48. 

[0041] The metering and dispensing closures or embodiments 

10A, 10B, 10C and 10D shown in FIGURES 6, 7, 9, and 11, 
respectively, employ some of the same basic components 
as previously described for embodiment 10, except they 
have an A, B, C or D suffix. 

[0042] Embodiment 10A illustrates two dispensing closures for 
the container 12A as well as two drive motors 60A for the 
drive shafts 24A. The drive shafts 24A rotate the rotatable 
disk 43A as well as an internal rotatable disk 36A not 
shown. 

[0043] Embodiment 10B shown in FIGURES 7 and 8 differs from 
that shown for 10 in that it has a different drive mecha- 
nism for rotating rotatable disks 43B and 36B. This is ac- 
complished by the motor 62B and the drive gear 63B 
which engages the ring gear 64B on the rotatable disk 
43B. Rotation of disk 36B is effected by the stub shaft 48B 
connected to rotatable disks 43B and 36B. Another differ- 
ence is the location of the water outlet conduit 20B di- 


rectly beneath the metering and dispensing closure 10B. 
The interaction of the previously described components is 
seen in FIGURE 8. 
[0044] T he FIGURE 9 10C embodiment is similar to that of the 

10B embodiment shown in FIGURE 7, but includes a motor 
66C connected to worm drive gear 67C for driving the 
ring gear 68C on the rotatable disk 43C. Stub shaft 48B is 
interconnected with disks 43C and 36C to provide rota- 
tion thereof. The positioning of the rotatable disks 36C 
and 43C with respect to the cap member 30C is illustrated 
in FIGURE 10. 

[0045] The embodiment 10D shown in FIGURE 11 differs from the 
embodiments shown in FIGURES 6, 7 and 9 in that yet an- 
other means for rotating the disks 43D and 36D is illus- 
trated. In this embodiment, a motor 70D drives the drive 
shaft 72D having the sprocket 74D for engaging a chain 
76D which in turn drives the sprocket 78D on the drive 
shaft 24D. Drive shaft 24D effects rotation of stub shaft 
48D and accordingly disks 43D and 36D. 

[0046] OPERATION 

[0047] a better understanding of the metering and dispensing 

device will be had by a description of its operation. Refer- 
ring to FIGURES 1 through 5A, and dispensing closure 10, 


a container 12 with a powdered material is supported in 
the receptacle 14. Water will be introduced into it through 
the water intake conduit 16. The metering and dispensing 
closure 10 is attached to the container 12 with the cap 
member 30, and rotatable disks 36 and 43 shown in the 
position in FIGURES 3 and 3A. In this position, powder 
material is free to enter into the measuring opening or 
chamber 33 in cap member 30 as it is uncovered by disk 
36 and cutaway 38; however, it cannot pass into the re- 
ceptacle 14 as its passage is blocked by rotatable disk 43, 
such as by wall 35. Activation of the drive member 22 and 
rotation of the drive shaft 24 causes the upper rotatable 
feeder disk 36 and the lower rotatable disk 43 to move to 
a position shown in FIGURES 4 and 4A. In this position, it 
is seen that no more powder material can enter the open- 
ing 33 which now becomes a measuring chamber. Contin- 
ued rotation of the disks 36 and 43 positions them as 
shown in FIGURES 5 and 5A. Here it is seen that opening 
33 is now positioned over opening 45 to allow the pow- 
dered material to flow into receptacle 14 and be mixed 
with the water. The mixed material then exits by means of 
the water outlet solutions conduit 20. 
[0048] The operation of metering and dispensing closures 10A, 


10B, IOC and 10D is substantially the same as described 
for metering and dispensing closure 10A. The differences 
are in the use of different drive mechanisms, such as 
shown by the motors 60A, 62B, 66C and 70D with the de- 
scribed associated drive mechanisms. 

[0049] An important feature of the invention is in the stationary 
position of the cap member 30 in conjunction with the ro- 
tation of the rotatable disks 36 and 43. This feature pro- 
vides the advantage of accurate depositing of powder ma- 
terial into the measuring opening 33. This is effected by 
the rotation of the disk 36 which causes a stirring of the 
powder inside the container 12 and consistent depositing 
of the powder material into the measuring opening 33. 
Another advantage in having the cap member 30 remain 
stationary with respect to disks 36 and 43 is that it can be 
manufactured more easily. 

[0050] The dispensing closure of this invention has been de- 
scribed in conjunction with particular configurations of 
receptacles. It should be understood that any type of re- 
ceptacle can operate in conjunction with this dispensing 
closure. They do not necessary have to have a receptacle 
that contains water. For example, they could be utilized in 
a receptacle and supported therein where the powder ma- 


terial would drop into another container having a liquid 
predisposed therein. Neither is it necessary that the dis- 
pensing closure be employed in conjunction with a recep- 
tacle employed with water. Other liquids such as water 
miscible and immiscible solvents including water and 
ether could be employed. 

[0051] The preferred material for manufacturing cap member 30 
and disks 36 and 43 is polypropylene. However, other 
chemical resistant resinous plastic materials can be em- 
ployed such as polyethylene or Teflon®. If desired, a lubri- 
cant can be added to the plastic materials. 

[0052] All such and other modifications within the spirit of the 
invention are meant to be within the scope as defined by 
the appended claims. 


